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(57) Abstract: The invention relates to compounds of the general formula (I) wherein, 
R is hydrogen, -(CHiJ.-phcnyl, optionally substituted by halogen, lower alkyl, lower 
alkoxy, trifluoromethyl or -N(R')-C(0)-lower alley], -(CHzVpyridiny], optionally 
substituted by lower alkyl, -(CHzVCs^-cycloalkyl, optionally substituted by hydroxy, 
-(CHi), r N(R')-C 3 .6-eycIoalfcyl, ^CH^-benzoLl^l-dioxolyl, -(CR'^-thiophenyl, op- 
tionally substituted by lower alkyl, -(CR'^.-trdaHily!, optionally substituted by lower 
alkyl, -(CH2)„-C(0)-thiophenyl, optionally substituted by halogen, -(CH^-fttranyi, 
optionally substituted by lower alky], .(CHjX-C(0)-(CH 2 )„-rliiophenyl, -(CHR'\-ben- 
ZQfuran-2-yl, -(CH2)»-beozoIb]thiophenyl, optionally substituted by lower alkyl, 
-(CH3)„-N(R').C(0>phea,yl, optionally substituted by halogen or lower alkoxy, 
-(CH 2 VC<0)-phenyl, optionally substituted by lower alkoxy, -(CHA-C(0)-2,3-dihy- 
dro-benzo (l,4Jdiojun-5-yl, -(CH 2 )„-N(R')-C(0)-pvridinyI, -(CH^-teirahydrofuranyl, 
-CH-bi-phenyl, -CH(phenyl).pyrMinyl, -(CH£> a 4-oxo-l,3-duiydro-isoin4ol-2-yl, -(CHj),,. 1,3-dioxo- t,3-dihydro-isoindol-2-yl, 
-(CHil,-CH(phenyl)-tetrahydropyranyl, -(CHA^-o«>-l,2^^-tenahydro-isoquinoliri-3-yl or (CH^n-S-IUS^ltfiiazol-l-yl, 
optionally substituted by asnino; R' is hydrogen or lower alkyl, independently from each other in case t\\; and n isO, 1,2,3 or 4; 
and pliarmaceutieally acceptable add addition salts thereof. The compounds of formula I have a good affinity to the Aja receptor 
and they are therefore useful for the treatment of diseases, related to this receptor, 
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Case 21015 



Beazothiazole derivatives 



The present invention relates to compounds of the general formula 




N-R 



P 



0 



\ 



wherein 



R is 

hydrogen, 

-(CH 2 )n-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy, 
trifiuoromethyl or -N(R ! )-C{0)~k>wer alkyl, 
-:(CH 2 ) n -pyridinyl, optionally substituted by lower alkyl, 
-(CH 2 ) n -C3^-cycloa]kyl, optionally substituted by hydroxy, 
-(CH 2 ) n -N(R')-C 3 ^cydoalkyl 5 optionally substituted by hydroxy, 

- (CH 2 ) I1 -benzo [ 1,3] -dioxolyl, 

- (CR' 2 )i,-thiophenyl ) optionally substituted by lower alkyl, 
-(CR J 2 )n-tbiazolyl, optionally substituted by lower alkyl, 
-(CHi) n -C(0)-thiophenyl, optionally substituted by halogen, 
-[CHi) n -furanyl, optionally substituted by lower alkyl, 
-(CH 2 )„-C(0)-(CH 2 ) n -thiophenyl, 
-(CHR'Vbenzofuran-2-yl, 

-(CH 2 )n-benzQ[b]thiophenyl, optionally substituted by lower alkyl, 

-(CH 2 ) n -N(R')-C(0)-phenyl, optionally substituted by halogen or lower alkoxy, 

-(CH 2 ) n -C(0)-phenyl, optionally substituted by lower alkoxy, 

-(C^)n-C(0)-^-.dihyd^-ben2o[l > 4]dioxin-6-yl, 

-(CH 2 ) n -N(R'>C(0)-pyridinyl» 

-(CH 2 ) n -tetrahydroruranyl, 

-CH-bi-phenyl, 

Pop/21.08.2002 
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-CH(phenyl)-pyridinyl, 
-fCHa) n -l^xo-l,3-dihydrp-isoindol-2-yi, 
KCH 2 ) n -13-dioxo43-dihydro-isoindol-2-7l, 
-(CH 2 ) n -CH(phenyl)-tetrahydropyran}'i, 
-(CHi) n -l-oxc-lA3,4-te1xahyto-iioqunio!in-3-ylor 
-CCHzJn-S-Cl^^lthiazol^-yi, optionally substituted by amino; 
R s is hydrogen or lower alkyl, independently from each other in case R'^ and 

n 13 0, 1,2,3 014 

and to pharmaceuticaEy acceptable add addition salts thereof- 

It has surprisingly been found that fee compounds of general faran.uk I are 
adenosine receptor ligands. Specifically, the compounds of the present invention have a 
good affinity to the A;>A-receptor and a high selectivity to the Ai- and Aj receptors. 

Adenosine modulates a wide range of physiological functions by interacting with 
specific cell surface receptors. The potential of adenosine receptors as drug targets was first 
reviewed in 1982. Adenosine is related bath stracturally and metabolically to the bioactive 
nucleotides adenosine triphosphate (ATP), adenosine diphosphate (ADP), adenosine 
monophosphate ( AMP) and cyclic adenosine monophosphate (cAMP); to the biochemical 
methyiating agent S-adenosyl-L-metfaione (SAM); and structurally to the coenzymes NAD, 
FAD and coenzym A; and to RNA- Together adenosine and these related compounds are 
important in the regulation of many aspects of cellular metabolism and in the modulation 
of different central nervous system activities. 

The receptores for adenosine have been classified as Ai, Aia> and A 3 receptors, 
belonging to the family of G protein-coupled receptors. Activation of adenosine receptors 
by adenosine initiates signal transduction mechanism These mechanisms are dependent 
on the receptor associated G protein. Each of the adenosine receptor subtyps has been 
classically characterised by the adenylate cyclase effector system, which utilises cAMP as a 
second messenger. The Ai and A 3 receptors, coupled with G5 proteins inhibit adenylate 
cyclase, leading to a decrease in cellular cAMP levels, while A 2 a and A3 receptors couple to 
G 5 proteins and activate adenylate cyclase, leading to an increase in cellular cAMP levels. It 
is known that the Ai receptor system include the activation of phospholipase C and 
modulation of both potassium and calcium ion channels. The A3 subtype, in addition to its 
association with adenylate cyclase, also stimulates phospholipase C and so activates 
calcium ion channels. 
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The Ai receptor (326-328 amino adds) was cloned from various species (canine, 
human, rat, dog, chick, bovine, guinea-pig) with 90-95 % sequence identify among the 
mammalian species. The receptor (409-412 amino acids) was cloned from canine, rat, 
human, guinea pig and mouse. The A^s receptor (332 amino acids) was cloned from 
5 human and mouse with 45 % homology of human Ajb with human Ai and A^ receptors. 
The As receptor (317-320 amino acids) was cloned from human, rat, dog, rabbit and sheep. 

The Aj and Am. receptor subtypes are proposed to play complementary roles in 
adenosine's regulation of the energy supply. Adenosine, whichis a metabolic product of 
ATP, diffuses from the cell and acts locally to activate adenosine receptors to decrease the 

10 oxygen demand (Aj) pr increase the oxygen supply (A2a) and so reinstate the balance of 
energy supply: demand within the tissue. The actions of both subtyps is to increase the 
amount of available oxygen to tissue and to protect cells against damage caused by a short 
term imbalance of oxygen. One of the important functions of endogenous adenosine is 
preventing damage during traumas such as hypoxia, ischaemia, hypotension and seizure 

15 activity. 

Furthermore, it is known that the binding of the adenosine receptor agonist to mast 
cells expressing the rat A 3 receptor resulted in increased inositol triphosphate and 
intracellular calcium concentrations, which potentiated antigen induced secretion of 
inflammatory mediators. Therefore, the A 3 receptor plays a role in mediating asthniatic 
20 attacks and other allergic responses. 

Adenosine is a neuromodulator, able to .modulate many aspects of physiological 
brain function. Endogenous adenosine, a central link between energy metabolism and 
neuronal activity, varies according to behavioural state and (patho)physiological 
conditions. Under conditions of increased demand and decreased availability of energy 

25 (such as hypoxia, hypoglycemia, and/or excessive neuronal activity), adenosine provides a 
powerful protective fedback mechanism. Interacting with adenosine receptors represents a 
promising target for therapeutic intervention in a number of neurological and psychiatric 
diseases such as epilepsy, sleep, movement disorders (Parkinson or Huntington's disease), 
Alzheimer's disease, depression, schizophrenia, or addiction An increase in 

iO neurotransmitter release follows traumas such as hypoxia, ischaemia and seizures. These 
neurotransmitters are ultimately responsible for neural degeneration and neural death, 
which causes brain damage or death of the individual. The adenosine Ai agonists which 
mimic the central inhibitory effects of adenosine may therefore be useful as 
neuroprotective agents. Adenosine has been proposed as an endogenous anticonvulsant 

.35 agent, inhibiting glutamate release from excitory' neurons and inhibiting neuronal firing. 
Adenosine agonists therefore may be used as antiepileptic agents. Adenosine antagonists 
stimulate the activity of the CNS and have proven to be effective as cognition enhancers. 
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Selective antagonists have therapeutic potential in the treatment of various forms of 
dementia, for example in Alzheimer's disease, and of neurodegenerative disorders, e.g. 
strolte. Adenosine receptor antagonists modulate the activity of striatal GABAergic 
neurons and regulate smooth and well-coordinated movements, thus offering a potential 
therapy for Parkinsonian symptoms. Adenosine is also implicated in a number of 
physiological processes involved in sedation, hypnosis, schizophrenia, anxiety, pain, 
respiration, depression, and drug addiction (amphetamine, cocaine, opioids, ethanol, 
nicotine, caanabinoids). Drugs acting at ao^osine receptors therefore have therapeutic 
potentkl as sedatives, muscle relaxants, antipsychotics, anxiolytics, analgesics, respiratory 
stimulants, antidepressants, and to treat drug abuse. They may also be used in the 
treatment of ADHD (attention deficit hyper-activity disorder). 

An important role for adenosine in the cardiovascular system is as a cardioprotective 
agent Levels of endogenous adenosine increase in response to ischaemia and hypoxia, and 
protect cardiac tissue during and after trauma (preconditioning). By acting at the Aj 
receptor, adenosine A L agonists may protect against the injury caused by myocardial 
ischemia and reperfusion. The modulating influence of A 2 a receptors on adrenergic 
function may have implications for a variety of disorders such as coronary artery disease 
and heart failure. A^ antagonists may be of therapeutic benefit in situations in which an 
enhanced antiadrenergic response is desirable, such as during acute myocardial ischemia. 
Selective antagonists at A^ receptors may also enhance the effectiveness of adenosine in 
termmatmg supraventricuia arrhytrnias. 

Adenosine modulates many aspects of renal function, mduding renin release, 
glomerular nitration rate and renal blood flow. Compounds which antagonise the renal 
affects of adenosine have potential as renal protective agents. Furthermore, adenosine A3 
and/or A2B antagonists may be useful in the treatment of asthma and other allergic 
responses or and in the treament of diabetes mellitus and obesity. 

Numerous documents describe the current knowledge on adenosine receptors, for 
example the following publications: 

Bioorganic & Medicinal Chemistry, 6, (1998), 619-641, 

Bioorganic & Medicinal Chemistry, 6, (1998), 707-719, 

J. Med. Chem., (1998), 41, 2835-2845, 

J. Med. Chem., (1998), 41, 3186-3201, 

J. Med. Chem., (1998), 41, 2126-2133, 

J. Med. Chem., (1999), 42, 706-721, 

J. Med. Chem., (1996), 39, 1164-1171, 

Arch. Pharm. Med. Chem., 332, 39-41, (1999), 
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Am. J. Physiol., 276, H1113-1116, (1999) or 

Naunyn Schmied, Arch. Pharmacpl. 362, 375-381, [2000). 

Objects of the present invention are the compounds of formula I per se, the use of 
compounds of formula I and their pharrnacewticaBy acceptable salts for the manufacture of 
medicaments for the treatment of diseases, related to the adenosine A 2 receptor, their 
manufacture, medicaments based on a compound in accordance with the invention and 
their production as well as the use of compounds of formula I in the control or prevention 
of illnesses based on the modulation of the adenosine system, such as Aschner's disease, 
Parkinson's disease, Huntington's disease, neuroprotection, schizophrenia, anxiety, pain, 
respiration deficits, depression, drug addiction, such as amphetamine, cocaine, opioids, 
ethanol, nicotine, cannabinoids, or against asthma, allergic responses, hypoxia, ischaemia, 
seizure and substance abuse. Furthermore, compounds of the present invention may be 
useful as sedatives, muscle relaxants, antipsychotics, antiepileptics, anticonvulsants and 
cardiaprotective agents for disorders such as coronary artery disease and heart failure. The 
most preferred indications in accordance with the present invention are those, which base 
on the Asa receptor antagonistic activity and which include disorders of the central nervous 
system, for example the treatment or prevention of Alzheimer's disease, certain depressive 
disorders, drug addiction, neuroprotection and Parkinson's disease as well as ADHD. 

As used herein, the term "lower alkyi" denotes a saturated straight- or branched- 
chain alkyl group containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, 
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the Eke. Preferred lower alkyl groups are 
groups with 1-4 carbon atoms. 

The term "halogen" denotes chlorine, iodine, fluorine and bromine. 

The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined 
above, and which is attached via an oxygen atom. 

The term "pharmaceutically acceptable acid addition salts" embraces salts with 
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, 
phosphoric acid, citric add, formic add, fumaric add, makic add, acetic add, succinic 
add, tartaric add, methane-sulfonic add, p-toluenesulfonic add and the like. 

Preferred compounds of the present application are compounds of formula I, 
wherein R is hydrogen, for example the following compound: 
4-memoxy-7-morpholin-4-yl-benzothia2ok-2-carbpxylic add amide. 
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ptirthet preferred are compounds of formula I, wherein R is -(CHsJn-paenyl, 
optionally substituted by halogen, lower atkoxy or lower alkyl, for example the following 
compounds: 

4-memoxy-7-morpholm-4-yl-btmzo^ add pheneihyl-amide, 

5 4-methoxy-7-moipholm-4-yl-benzothkzole-2--carbox7lic acid 3-cbloro-ben2ylaimde, 
4-memoxy-7-morpholm-4-yl-ben2otjyHZole-^ acid 2-cbloro-benzykmide, 

4-metboxy-7-morphoun-4-yl-benzoliikzole-2-carboxyEc acid 2'metttosy-benzylamide, 
4-memosy-7-moi^holm-4^yl-benzolbiazoleT2-caiboxylic acid [2-(2-metb.oxy-phenyl)'- 
ethyl] -amide, 

10 4-me1hQxy-7-moiphoIm-4-yl-b^ [2-(3-fluoro-pbenyl)- 
ethyl] -amide, 

4-methoxy-7-morphoUn-4r-yl-benzothiazole-2-carboxylic acid [2-{4-fiuoro-phenyl)- 
ethyl] -amide, 

4-methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid [2-{4-chloro-phenyl)- 
15 ethyl) -amide, 

4-memoxy-7-morpholin-4-yl-beri2othiazole-2-carborylic acid [2-(2-chloro-phenyl)- 
ethyl]^amide, 

4-memoxy-7-moipholm-4-yl-benzomiazole-2-carboxylicacid [2-(3~me1hoxy-phenyl)- 
emyl] -amide, 

20 4-metiw>xy-7-morpholm-4-yl-b^ add [2-(3-chloro-pheEyl)- 

ethyl] -amide or 

4-methoxy-7-morpholm-4-yl-benzothia2ole-2-^boxylic add (2-m-tolyl-ethyl)-amide. 

Further preferred are compounds, whereiii R is -(CHiJn-pyridinyl, for example the 

following compounds: 
25 4-memoxy-7-morpholm-4-yl-berizothiazole-2-carboxyUc add pyridin-3-ylamide, 

4-memo^-7-morpholm-4-yl-benzothiazole-2-carboxylic add (pyrid^-2-ylmemyl)-amide 
or 

4-memoxy-7-morpholm^yl-benzotMazoIe-2-carboxyjic add (2-pyridm-3-yl-ethyl)- 
amide. 

30 Further preferred are compounds, wherein R is -(CHR^n-thiophenyl or 

-(CH2) n -C(0)-lhiophenyl, optionally substituted by halogen, for example me Mowing 
compounds: 

4-methc^-7-moiphoIm-4-yl-benz^^ add (2-thiophen-2-yl-ethyl)- 

amide, 

35 4-memoxy-7-morpholb-4-yl-benzothiazole-2-c^bc^ add (2-thiophen-3-yl-ethyl)- 
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amide, 

4-methox7-7-morpholjn-4-yI-benzotiikzole-2HC^boxylic acid [2-(3-chloro-thiophen-2- 
yl)-2<K0-ethyl]-amide or 
4-methoxy-7-moiphoIin-4-yl-benzothi^ 
5 ethylj-amide. 

A preferred group of compounds is further those, wherein R is -(CHR') B -tbiazc)lyl, 
optionally substituted by lower alkyl, for example the following compound: 
4-rnethoxy-7-moiTholin^-yl-ben2»lWazole-2-carbox)dicacid [l-(4rmethyl-tbiazol-2-yl)- 

ethyl]-amide. 

10 The present compounds of formula I and their pharmaceutical^ acceptable salts can 

be prepared by methods known in the art, for example, by processes described below, 
which processes comprise 



a) reacting a compound of formula 




.1 5 with a compound of formula 



HtNR (6) 



to a compound of formula 




och 3 



wherein R is as defined above, or 
20 b) cyclising a compound of formula 
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to a compound of formula 




wherein R is as described above, and 



5 if desired, converting the compounds obtained into pharmaceutical acceptable acid 

addition salts. 

The compounds of formula I may be prepared in accordance with process variants a) and 
b) and with the following schemes 1 and 2. Tie preparation of 84 Examples is farther 
described in more detail 



15 
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r 2 3 

1. xylene, reflux 

2. extraction with IN WaOH 




wherein R is as described above and GDI is l.l'-caibon>d-diiiriidazole. 

The preparation of die starting compound of formula (1) has been described in 
WO 01/97786, 

In accordance with schem 1, the compounds of formula I are prepared as follows: 

Diethyl oxalate (2) is heated to about 120 °C. 2-MedK^-5-morphoM^-yl-phenylamine 
( 1) is added very cautiously in small quantities and the nrixtpre is heated for 90 minutes at 
about 180 °C. After cooling to room temperature and filtration n-hexane is added. The 
resulting precipitate is collected by filtration.. After washing with hexane and drying N-(2- 
niethoKy-5-rnorpholin-4-yl-phenyl)-oxalamic acid ethyl ester (3) is obtained. Then, to the 
obtained compound of formula (3) in boiling xylene is added phosphorus pentasulfide in 
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smaH portions over a period of about 3D minutes. The mixture is refluxed for about 5 
hours, cooled to room temperature and filtered. The solution is extracted with IN NaOH. 
The aqueous phase is washed with toluene, filtered, and treated at 0-5 °C with concentrated 
hydrochloric acid until pH 1 was reached. Kltration of the preq.pita.te yielded (2-methoxy- 
5 5-morpholin-4-vl-phenylarnino)-thioxo-acetic acid (4). 

A solution of (2-methdxy-5-morpholin-4-yl-phenylarnmo)-tMoxo"acedcacid (4) in IN 
NaOH is added to a solution of potassium ferricyanide in water at a rate that the 
temperature does not exceed 10 °C. The mixture is stirred for 3 hours at 10 °C and 
concentrated hydrochloric acid is added.until pH 1 was reached. Filtration of the 

10 precipitate and drying yielded 4-methoxy-7-morpholin-4-yl-benzotMaMle-2-carboxyfic 
acid (5). A suspension of the compound of formula (5) and l.r^carbonyl^dimridazolein 
i^ethylforraarmde is stirred at room temperature for about one hour. A compound of 
formula (6). for example benzylarnine, is added, stirring is continued and after about 20 
hours water is added. After extraction with ethyl acetate and chromatography on sOicagel 

15 with di<mloromethane/ethylacetate is yielded a compound of formula I. 

According to scheme 1, examples 3 to example 84 have been prepared. 



Scheme 2 





KgFe(CN) B 
H z O, EtOH, NaOH 




wherein R is as defined above. 
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In accordance with scheme 2 the corresponding cWoroacetamide of formula (7) and. sulfur 
in dimemylfcrmarnide are treated with triethylamine, and the mixture is stirred for about 
15 hours at room temperature. Then 2-rnelho(^5-mQrpholin-4-yl-phen}darrdne (1) and 
n-propanol are added and stirring at room temperature is continued for 6 hours. The 
5 mixture is refluXed for two days. The precipitated crystals are filtered off and washed with 
n-propanol to yield a compound of formula (8). 

A suspension of the compound of formula [8] in IN aqueous sodiumhydroxide is added to 
a solution of potassium femcyanide in water. The mixture is stirred at 50 °C for about 30 
minutes and then at room temperature overnight The precipitate is separated by filtration, 
10 dissolved in dicMoromethane and purifledby column chromatography on silkagelwith 
ethylacetate/hexane to yield a compound of formula I. 

According to scheme 2, examples 1 and 2 have been prepared. 

Isolation and purification of the compounds 

Isolation and purification of the compounds and intermediates described herein can be 
1 5 effected, if desired, by any suitable separation or purification procedure such as, for 
example, filtration, extraction, crystallization, column chromatography, thin-layer 
chromatography, thick-layer chromatography, preparative low or high-pressure liquid 
chromatography or a combination of these procedures. Specific illustrations of suitable 
separation and isolation procedures can be had by reference to the Preparations and 
2.0 Examples herein below. However, other equivalent separation or isolation procedures 
could, of course, also be used. 

Salts of compounds of formula I 

The compounds of formula I may be basic, for example in cases where the residue R 
contains a basic group such as an aliphatic or aromatic arnine moiety. In such cases the 
25 compounds of Formula I may be converted to a corresponding acid addition salt. 

The conversion is accomplished by treatment with at least a stoichiometric amount of 
an appropriate acid, such as hydrochloric acid, hydrobrornic acid, sulfuric acid, nitric acid, 
phosphoric acid and the like, and organic adds suchas acetic acid, propionic add, glycolie 
add, pyruvic acid, oxalic acid, malic add, malonic add, sucdnic add, maldc add, fumaric 
30 acid, tartaric add, dtric add, benzoic acid, dnnamic add, mandelic add, methanesulfonic 
add, ethanesuifonic add, p-toluenesulfcnic acid, salicylic add and the like. Typically, the 
free base is dissolved in an inert organic solvent such as diethyl ether, ethyl acetate, 
chloroform, ethanol or methanol and the like, and the add added in a similar solvent. The 
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temperature is maintained between 0 °C and 50 °C. The resulting salt precipitates 
spontaneously or may be brought out of solution -with a less polar Solvent. 

The acid addition salts of the basic corapounds of Formula 1 may be converted to the 
corresponding free bases by treatment with at least a stoichiometric equivalent of a suitable 
5 base such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, 
ammonia, and the like. 

The compounds of formula I and their pharmaceutically usable addition salts possess 
valuable pharmacological properties. Specifically, it has been found that the compounds of 
the present invention are adenosine receptor ligands and possess a high affinity towards the 
1 0 adenosine A2A receptor and a good sdectivity towards Ai and A3 receptors. 

The compounds were investigated in accordance with the tests given hereinafter. 

Human adenosine Aj receptor 

The human adenosine Ai receptor was recombinantly expressed in Chinese hamster 
ovary (CHG) cells using the semliM forest virus expression system. Cells were harvested, 

15 washed twice by centrifugation, homogenised and again washed by centrifugation. The 
final washed membrane pellet was suspended in a Tris (50 mM) buffer containing 120 mM 
Nad, 5 mM KG, 2 mM CaClj and 10 mM M g Cl 2 ( P H 7.4) (buffer A).The [*H]-DPCPX 
( ( [propyl- 3 H]S-cydopentyl-l,3Hdiprap^ 0,6 nM) binding assay was carried out 

in 96-well plates in the presence of 2.5 ug of mernbranfi protein, 0.5 mg of Ysi-poly-Hysine 

20 SPAbeads and 0. 1 U adenosine deaminase in a final volume of 200 ul of buffer A. Non- 
specific bmdmg was defined using xanthine amine congener (XAC; 2 pM). Compounds 
were tested at 10 concentrations from 10 uM - 0.3 nM. All assays were conducted in 
duplicate and repeated at least two times. Assay plates -were incubated for 1 hour at room 
temperature before centrifugation and then bound figand determined using a Packard 

25 Topcount scintHlation counter. IC 5B values were calculated using a non-linear curve fitting 
program and EL values calculated using the Cheng-Prussoff equation. 

Human adenosine A^ receptor 

The human adenosine Asa receptor was recombinantly expressed in Chinese hamster 
ovary (CHO) cells using the semliki forest virus expression system. Cells were harvested, 
30 washed twice by centrifugation, homogenised and again washed by centrifugation. The 
final washed membrane pellet was suspended in a Tris (50 mM) buffer containing 120 mM 
NaCl, 5 mM KC1, 2 mM CaCla and 10 mM MgCl 2 (pH 7.4) (buffer A). The [ 3 H] -SCH- 
58261 {Dionisotti et al„ 1997, Br ) Pharmacol 121, 353; InM) binding assay was carried out 
in 96-well plates in the presence of 2.5 ug of membrane protein, 0.5 mg of Ysi-poly-Hysine 
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SPA beads and 0.1 U adenosine deaminase in a final volume of 200 ul of buffer A. Non- 
specific binding was defined using xanthine amine congener (XAQ 2 uM). Compounds 
were tested at 10 concentrations from 10 uM - 0.3 nM. All assays were conducted in 
duplicate and repeated at least two times, Assay plates were incubated for Ihour at room 
5 temperature before centrifugation and then bound ligand determined using a Packard 
Topcount scintillation counter. IC50 values were calculated using a non-linear curve fitting 
program and Ki values calculated using the Cheng-Prussoff equation. 

It has been shown that compounds of formula 1 have a good affinity to the A^ 
receptor and a high selectivity toward the Aj- 'Hie preferred compounds show a pKi > 7.5, 



example imo. 


DAI \pfiA} 




■i 

X 




/■O 


0 
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0 




7 S 


IS 




7 5 


13 


J.O 


7 7 


16 


5.4 


7.5 


22 


5.9 


8.4 


25 


5.1 


7.6 


49 


5.8 


7.5 


54 


5.9 


8.2 


55 


5.2 


7.6 


57 


5.8 


7.7 


59 


5.2 


7.5 


62 


5.7 


7.5 


63 


6,0 


7.7 
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64 


5.9 


T £ 

7.0 


65 


6.3 


7-p 


71 


3.? 


7 A 
y .a 


73 


5u8 


7,5 


77 


6.3 


8,3 


81 


6.7 


8.9 



The compounds of formula I and the pharmaceuticaUy acceptable salts of the 
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical 
preparations. The pharmaceutical preparations can be administered orally, e.g. in me form 
of tablets, coated tablets, drag^es, hard and soft gelatine capsules, solutions, emulsions or 
5 suspensions. The admirustration can, however, also be effected rectafly, e.g. in the form of 
suppositories, parenterally, e.g. in the form of injection solutions. 

The compounds of formula I can be processed with pharmaceutical^ inert, inorganic 
or organic carriers for the production of pharmaceutical preparations. Lactose, corn starch 
or derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as 

10 such carriers for tablets, coated tablets, dragees and hard gelatine capsules. Suitable carriers 
for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid, 
polyols and the like. Depending on the nature of the active substance no carriers are, 
however, usually required in the case of soft gelatine capsules. Suitable carriers for the 
production of solutions and syrups are, for example, water, polyols, glycerol, vegetable oil 

1.5 and the like. Suitable carriers for suppositories are, for example, natural or hardened oils, 
waxes, fats, semi-liquid or liquid polyols and the like. 

The pharmaceutical preparations can, moreover, contam pieien'atives, solubilizers, 
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying 
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still 
20 other therapeutically valuable substances. 

Medicaments containing a compound of formula I or a pharmaceuticaUy acceptable 
salt thereof and a therapeutically inert carrier are also an obj ect of the present invention, as 
is a process for their production, which comprises bringing one or more compounds of 
formula I and/or pharmaceutically acceptable acid addition salts and, if desired, one or 
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more other therapeutically valuable substances into a galenical administration form 
together with one or more therapeutically inert carters. 

In accordance with the invention compounds of formula 3 a$ well as their 
pharmaceutically acceptable salts are useful in the control or prevention of illnesses based 
S on the adenosine receptor antagonistic activity, such as Alzheimer's disease, Parkinson's 
disease, neuroprotection, schizophrenia, anxiety, pain, respiration deficits, depression, 
asthma, allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore, 
compounds of the present invention may be useful as sedatives, muscle relaxants, 
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents and for the 
1 0 production of corresponding medicaments. 

The most preferred indications in accordance with the present invention are those, 
which include disorders of the central nervous system, for example the treatment or 
prevention of certain depressive disorders, neuroprotection and Parkinson's disease. 

The dosage can vary within wide limits and will, of course, have to be adjusted to the 
IS individual requirements in each particular case. In the case of oral administration the 

dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound of 
general formula I or of the corresponding amount of a pharmaceutically acceptable salt 
thereof. The daily dosage maybe administered as single dose or in divided doses and, in 
addition, the upper limit can also be exceeded when this is found to be indicated. 

20 TkhkL Forrqulatiop (We t^a n ulat jon) 



Item. Ingredients 


mg/tablet 










5mg 


25 mg 


100 mg 


500 rug 


1. Compound of formula I 


5 


25 


100 


500 


2. Lactose Anhydrous DTG 


125 


105 


30 


150 


3. Sta-Rx 1500 


6 


6 


6 


30 


4. Microcrystalline Cellulose 


30 


30 


30 


150 


5. Magnesium Stearate 


1 


1 


I 


1 


Total 


167 


167 


1:67 


831 



Manufacturing Procedure 

30 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 
2. Dry the granules at 50°C. 
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3. Pass the granules through suitable imllingequipmait 

4. Add. item 5 and .bode far three minutes; compress on a suitable press. 

Capsule Formulation 
Item Ingredients m^^sule 







Sing 


25 mg 


100 mg 


500 


i. 


Compound of formula I 


5 


25 


100 


500 


2. 


Hydrous Lactose 


159 


123 


148 




3. 


Cornstarch 


25 


35 


40 


70 


4. 


Talc 


10 


15 


10 


25 


5. 


Magnesium Stearate 


1 


2 


2 


5 




Total 


200 


200 


300 


600 



Manufacturing Proce d ur e 

1 . Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 

2. Add items 4 and 5 and mix for 3 minutes. 
15 3. Fill into a suitable capsule. 

The following preparation and examples illustrate the invention but are not intended to 
limit its scope. 

Example 1 

4-Methoxy-7-morpho]m-4-yl-b^ acid amide 

20 a) 2-(2-Methoxy-5-marpho h-n-4-yl-phem 

173 mg £1.85 mmol) Chloroacetamide and 119 mg (3.70 mmol) sulfur in 2 ml 
dimethylfonnarnide were treated with 772 ul (5.55 mmol) triethylamine and the mixture 
was stirred for 1 5 hours at room temperature. Then 385 mg (1.85 mmol) 2-methoxy-5- 
morpholin^4-yl^phenykmine and 10 ml n-propanol were added and stirring at room 
25 temperature was continued for 6 hours. The mixture was refluxed for two days. The 

precipitated crystals were filtered off and washed with n-propanol to yield 320 mg (59 %) 
2- ( 2-mem0xy-5-morphQlm-4-yl-phea^ as red-brown crystals. 

MS m/e (%): 296 (M+fT, 100), 

MA: Cj 3 H J7 N 3 0 3 S (295.357) calc: C 52.87 H 5.80 N 14,23 S 10.86 
30 found: C 52.38 H 5.82 N 13.85 S 10.86 
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b) ^M^sm^SM^^ m^S^BSm>^^^2=^£^£3^ amide 

A suspension of 220 mg (0,75 mmol) 2-(2-methoxy-5-morpholm-4^^ 
thioxo-aceiamide in 2.88 ml IN aqueous sotHuinhydroxde was added to a solution of 813 
mg ( 2.47 mmol) potassium ferricyanide in 2 ml water. The mixture was stirred at 50 °C for 
30 minutes and then at room temperature overnight The precipitate was separated by 
filtration, dissolved in dichloromethane and purified by column chromatography on 
silicagel with ethylacetate/hexane 1/1. 4-melfcox7-7-morpholm-4-yl-benzothmole-2- 
carbox/lic add amide, 32 mg (15 was obtained as yellow crystals with mp.: 228-230 °C, 
MS m/e (%): 294 (M-J-H*, 100). 

Example 2 

4-Methoxy-7-morphofo-4-yl-bei^tm acid (4-fluoro-phenyl)-a3nide 

al N-(4-Pluoro-phenvi^2-f2-mettioxv-5^^ 
acetamide 

919 mg (4.80 mmol) a-cHoro-4-fluoroacetanilide and 308 mg (9.60 mmol) sulfur in 10 ml 
dimethylformamide were treated with 2.0 1 ml ( 14.4 mmol) trietitylamine and the mixture 
was stirred for 2 days at room temperature. Then 1.00 g (4.80 mmol) 2-methoxy-5- 
morpholin-4-yl-phenylamine in 5 ml d^methylfMmarnide and 25 ml n-propanol were 
added and stirring at room temperature was continued for 6 hours. The mixture was 
refiuxed for 6.5 hours. The precipitated crystals wre filtered off and washed with water 
and dried to yield 434 mg (24 %) N-(4-fiuarp-p]bra^^ 

phenylamino}-2-thioxo-acetamide as red powder with mp.: 206-208 "C. MS m/e (%); 390 
(M+H* 100). 

bl 4-Methoxy-7-morpholm-4-yl-ben2QtMazole-2-c^baxylic acid (4-fluoro-phenyl)- 
amide 

A suspension of 100 mg (0.26 mmol) N-(4-auoro-phenyl)-2-(2-methoxy-5-morpholin-4- 
yl-phenylammp)-2-thioxo-acetainide in 3.60 ml IN aqueous sodlumhydroxde was added 
to a solution of 285. mg ( 0.87 mmol) potassium ferricyanide in 1 ml water. The mixture 
was stirred at 50 °C for two days and then extracted with dichloromethane. Purification by 
column chromatography on silicagel wnih ethylacetate/hexane 3/7 yielded 3.5 mg 4~ 
methoxy-7-mQi^hoIm-4-yl-b^ acid (4-fiuoro-phenyl) -amide as 

off-white crystals, MS m/e (%): 388 {M+H% 100) 

Example 3 

4-Memoxy-7-morpholiu-4-yl-beB^ acid benzylamide 
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a) N-(2-Methoxy^5-moiphoiin-4~yI-phe3ayK-o va1aTn^ ariH ethyl ester 

13 9 ml (1015 mmol) Diethyl oxalate were heated to 120 "C. 30.3 g (145 mmol) 2-methoxy- 
5-marpholm-4-yl-phenylamme were added wy cautiously in small quantities and the 
mixture was heated for 90 minutes at 180 °C. After cooling to room temperature and 
5 filtration 1.5 1 n~hexane were added. The resulting precipitate was collected by filtration. 
After washing with hexane and drying M.4 g (77 %) N-(2-methoxy-5-morpholin-4-yl- 
phenyl)-oxalamic acid ethyl ester was obtained as greenish crystalls, mp.: 95-97 B C, MS m/e 
(%): 309 (M+H + , 100). 

b) (2-Methoxy-5-mpr^p,Iin^ 

10 To 33.9g (110 mmol) N-(2-methoxy-5-morpholm-4-yl-phenyl)-oxalamic acid ethyl ester 
in 652 ml boiling xylene were added 8.80 g (40 mmol) phosphorus pentasulfide in small 
portions over a period of 30 minutes. The mixture was refluxed for 5 hours, cooled in 
room temperature and filtered. The solution was extracted 7 times with 100 ml IN NaOH. 
The aqueous phase was washed twice with 100 ml toluene, filtered, and treated at 0-5 °C 

15 with concentrated hydrochloric acid until pH 1 was reached Filtration of the precipitate 
yielded 20.2 g (62 %) (2-methoxy-5-morpholra-^^ acid as 

yellow crystalls with mp.: 156-158 °C, MS m/e (%): 297 (M+H 1- , 100). 

c) 4-Methoxy-7-raoTphoHn-4-yl-benzothiazole-2 : carbo?yIic acid 

A solution of 10.5 g (35.4 mmol) (2-methoxy-5-morphohn-4-yl^phenylammo)-tM 
20 acetic acid in 248 ml (248 rnmol) IN NaOH was added dropwise to a solution of 40.1 g 
(119 mmol) potassium ferricyanide in 1 19 ml water at a rate that the temperature did not 
exceed 10 °C. The mixture was stirred for 3 hours at 10 °C and concentrated hydrochloric 
acid was added until pH 1 was reached Filtration of the precipitate and drying yielded 8,80 
g (84 %) 4-methoxy-7-moipho3m-4-yi-benzotiiazole-2-carboxylic acid as yellow crystals 
25 with mp,: 99- 100 °C, MS m/e (%): 295 (M+H", 100). 

d) 4-Me1hoxy-7-morpholm-4-Yl-b enzotMazole-2- carbom'lic adA Wgfomid* 

A suspension of 29.4 mg (0.10 mmol) 4-methoxy-7-roorpholm-4-yl-beraci3uazole-2- 
carboxylic acid and 18.4 mg (0.11 mmol) l.l'-carbonyl-diimidazole in 3 ml 
dimethylformamide was stirred at room temperature for one hour. 12.1 uj (0.11 mmol) 
30 benzylamine were added, stirring was continued and after 20 hours 15 ml water were 
added Extraction with ethyl acetate and chromatography on silkagel with 
dicUoromethane/ethylacetate 95/5 yielded 3L2 mg (41 %) of yellow 4-methoxy-7- 
morpholm-4-yl-benzotm^zole-2-carboirylic acidbenzylamide with mp.: 156-158 °C, MS 
m/e (%): 384 (M+H+, 100), 
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Aecordirig to example 3d derivatives have been synthesised. They are compiled in the 
foUowing list comprising example 4 to example 81: 



Exp- 
No, 


Structure 


Systesnatkname 


m.p. 
°C 


educt 


4 


0 


4-Methoxy-7-morphoiin-4-yl- 
ben^1hiazole-2rcarf)oxylic acid 
phenylamide 


190-191 


Aniline 


5 


T VV 

0 


4-Methoxy-7-morpholin-4-yi- 
benzothiazole-2-carboxylic acid 
cydonexylamide 


146-147 


Cydohexyl- 
araine 


6 




4-Methoxy-7-morpholin-4-yl- 
bcnzothiazole-2-carboxylic acid 
phenethyl-amide 


50-51 


Phenylethyi- 
amine 


7 




4-Metbmy-7-morph.olin-4-yl- 
benzothiazole-2-carboxyiic acid 
4-cMoro-benzylainide 


175-176 


4-Chloro- 
benzylamine 


8 




4-Metboxy-7-morpliolm-4-yl- 
benzothia^le-2-<wbcc!cylic acid 
cydopentylamide 


174-175 


Cydopentyl- 
amine 
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T 20- 



g 




4-Methoxy-7-mQrphoiiii-4-yi- 
benzothiazole-2-caibgaeyik add 
pyridin-3-ylaiiiide 


220-221 


3-AimxiO" 
pyridin 


10 ) 


c 


X? 


4-Methoxy-7-iiioapholin-4-yl- 
benzotiiarole-2-carboxylic acid 
(4-me&o^-phenyl)-amide 


148 


p-Anisidin 


n 


OQ 


4-Methoxy~7~moipholin-4-yl- 
benzothiazole-2-carboxylic acid 
( 3-methoxy-phenyi) -amide 


160 


m-A'njftjfHri 


12 


c 




4-Metboxy-7-morpholia-4-y]- 
benzothiazolfir2-ciirboxylic acid 
(2-meiJioiEy-piien'yi)'-amidc 


191 


o-Anisidin 


13 


0 


4-Methoxy-7-morphoIin-4-yl- 
benzothiazole-2-carboxyIic acid 
(pyridin-2-yimetbyi)-amide 


181-182 


2-Amino- 
metbyi- 
pyridme 


14 




4-Metho:xy-7-moipholm-4-yl- 
benzothiazole-2-carboxyiic acid 
(benzo[l>3]dioxoL-5-yImethyl)- 
amide 


190-193 


1,3-Benzo- 
dioxole- 
5-methyl- 
axnine 



WO 03/045385 



P£T/gW2/129S)7 



-21- 



15 




4-Meflioxy--7-inorpiipaa-4-yl- 
b enzothia2ole-2-carboxylic acid 
3-eMoro-benzyiannde 


148-150 


3-Chloro- 
bejQzylamme 


16 


6- 




4-Methox7-7-morphoIin-4-yl- 
benzothiazole'2-carboxyHc acid 
2-cUoro-be:n2ylianude 


114-116 


" 2-Cbloro- 
benzylainine 


17 


0 


KW ' 


4-Methoxy- 7-morpbolin-4-yl- 
benzotbiazole-2-carboxylic acid 
4-fl.uoro-ben2ylamide 


155-156 


4-FIuoro- 
bcnzyiamine 


18 


&y 
0 


W V 

o 


4-Methoxy-7-morpholin-4-yl- 
ben2othiazole-2-carboxylic acid 
(pyridin-3-ylinetjiyl)-axnide 


181-184 


3-(Amino- 
metbyl)- 
pyridine 


19 


0 




4-Methoxy-7-morpholin-4-yl- 
benzotbiazole-2-carboxyiic acid 
pyiidin-2-ylamide 


177-181 


2-Amiao- 
pyridine 


20 




4-Methoxy-7-moipiioIin-4-yi- 
benzotM3Zole-2-caibcreyiic acid 
3-fl.uoro-benzyiamide 


152-153 


3-Fluro- 
benzyJainiiie 
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21 


0^ 


4-Metiiosy-7-morpholiiL-4-yl- 
benzoliiiazole-2-carboxylic acid 
2-fluoro-benzylamide 


133-134 


2-Ehioro- 
benzylamine 


22 




4-Methoxy-7-morpholin-4-yl- 
benzothiazole-2-carboxylic acid 
(2-tbiophen-2-yl-elhyl)-aiiiide 


120-121 


2-(2-Tbieayl)- 
ethylamine 


23 


0 15 


4-Methoxy-7-morpliolin-4-yi- 
benzothiazole-2-carbaxylic acid 
(thiophen-2-yimethyl)-aniide 


174-175 


2-Thiopheii- 
metylamine 


in 


0 v 

o 


4-Methoxy-7-morphoHn-4-yl- 
benzptfaife«^-2-aubcx^lk acid 
c/clopropyimethyl-amide 


152-153 


(Amino- 
methyl)- 
cyclopropane 


25 


Ovb 


4-Metho3cy-7-morphoIin-4-yl- 
benzothiazolc-2-carboxyHc acid 
2-methoxy-benryiainide 


186-188 


2-Methoxy- 
benzylamine 


2B 


ox 
6 ^ 


4-MethoXy-7-morpholin-4-yl- 
benzotbiazole-2rcarboxyHc acid 
4-methoxy-benzylamide 


164-168 


4-Metih.oxy- 
benzylaitune 
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27 


0% 


4-Methoxy-7-niorpholin-4-yl- 
beiizothiazole-2-carboxylic acid 
3-methoxy-benzylamide 


140-144 


3-Meth.oxy- 
benzjiainnie 


28 




4-Metho3iy-7-iBorpholin-4-yl- 
benzotiiiazole-2-carbDxylic acid 
[2-(4-cHoro-benzoylamino)- 
ethylj-amide 


237-240 


N-(2- 
Aminoethyi)- 
p-cblorb- 
benzamide 


29 




4-Methoxy-7-morpholin-4-yl- 
benzothiazole-2-carboxylic acid 
[2-(l-oxo-l,3-dibydro-isoindol- 
2-yI)-ethyll -amide 


199-205 


2-C2- 
Anrinoethy].)- 
phthal-imidine 


30 




4-Metb.oa£y^7Tmorpb.olin-4-yl- 
benzotbiazole-2-carboxylic acid 
t4-phenyl-tetrahydro-pyran-4- 
ylmethyl)-airiide 


144-148 


4-Phenyl-4- 
metfayl-amiiio- 
tetrahydro- 
pyran 


31 


0 b 


4-Methoxy- 7-morphoIin-4-yl- 
benzothiazole-2-carboxylic acid 
(pyridin-4-yimethyl)-amide 


207-209 


4-Picdylamine 


32 




4-Methoxy-7-mprpholin-4-yl- 
benzotbiazoIe-2-caxboxylic acid 
[3-(:U-dioxo-W-dihydro- 
isoindol~2-yl)-propyl] -amide 


200-202 


N-(3-Amino- 

propyl)- 
phtb-aMmide 
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33 




4-Mi^o^-7-moiplioHn-4-yi- 
benzothiajsole-2-carboxyKc acid 
[4-(l 3-dioxo- 1,3-dihydro- 
isoradol-2-yl) -butyl] -amide 


114-118 


N-(4-Amino- 

butyl)- 
phthalimide 


34 


^^^^ 


4-Methoxy-7-moiphoiin--4-yl- 
benzotMazbte-2-ea&oxylic acid 
[2-( 1 ,3-dioxo-li3-dihydro- 
isoiadol-2-yi)-ethyl ] -amide 


231-233 


N-(2-Amino- 

etbyl)- 
phthalimide 


35 




4-Methoxy-7-morpholin-4-yi- 
benzothiazole-2-caiboxyIic acid 
cydohexykaethyl-amide 


150-151 


Cyclobeayi- 
methylamine 


36 




4-Methoxy-7-moiphoiiii-H4-yi- 
benzoliiaZole-2-carboxyUc acid 

isoqnmoIm-3-ylmeitkyl)-ainide 


152-155 


3-(Auiino- 

methyl)-3 s 4- 
dihydro- 
l(2H)-iso- 

quinolinone . 


37 


0 


4-Meth,oxy-7-morpholin-4-yl- 
benOTtbaazqlfr2-carboxylic acid 
[2- (2-metlHJxy-benzoylainino)- 
eliiyl] -amide 


180-183 


N-(2- 
Aminoetbyl)- 
o-anisamide 


38 




4-Methoxy- 7-morpholin-4-yl- 
benzotMazole-2-caibpxjdic acid 
{2-pyridin-2-yi-ethyl)-amide 


184-185 


2-(2-PyridyI>- 
ethyiamine 
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39 




4-Methosy-7-morphoIin-4--yl- 
benzothiazole-2-carboryiic acid 
(2-Q3H>-2-plMn3S--^yl)-^inide 


197-200 


Aininoaceto- 
phenone 


40 


0 


4-Methoxy-7-morpholin-4-yI- 
ben2otbiazole-2-carbctsyjic acid 
(3-phenyl-propyl)-aHiide 


147 


3-rPbenyi- 
piopyiamine 


41 


0 S^) 


4-Methoxy-7-morpholui-4:-yl- 
benzothiazole-2-carboxylic acid 
(tetrahydro-foran-2-ylmethyl)- 
amide 


171-172 


Tetrahydro- : 
fbjfurykamine 


42 


o 3o 


4-Metnoxy-7-morphohn-4-yl- 
b<aazpliua2Qle-2-cajrbQxylic acid 
(2-h7droxy-cydohexykiethyl)- 
amide 


178-180 


ds-2-Amino- 

rthyi-1- 
cyelohexanol 


43 


o bo 


4-MetIioxy-7-morpholin-4-yl- 
benzotliiazole-2-carboxylic acid 
(2-hydroxy-cyclohexylmethyI)- 
amide 


133-135 


trans-2- 
Aininoethyl-L- 
cyclo-hexanol 


44 


0 


Nicotinic acid N'-(4-metboxy-7- 
morpholin-^yl-beazothiazole- 
2~carbonyI)-hydrazide 


222-224 


Nicotinic 

acid 
hydrazide ; 
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45 


0 


tsonicotinic acidN'-{4-metiiox7- 
7-oiprpholin-4-7l- 
be3izothiazole-2-caibetn3d) - 
hydraaide 


171-174 


Isonicotinic 

acid 
bydrazide 


46 


0 *q 


4-Methoxy-7-inorpholin-4-yi- 
benzplliiazak-2-carbaxyUc acid 
N'-benzoyl-hydrazide 


>26Q°C 


Benz- 
hydrazide 


47 




4-Metboxy-7-morphoHii-4-yl- 
benzatiiiazole-2-carboxylic acid 
benzhydryl-amide 


166-168 


alpha-Amino- 
diphenyl- 
methane 


48 


0 


4-Metbox7-7-Hioipholiii-4-yl- 
beDzothiazolc-2-carboxyEc acid 
(2-pyridin-4-yl-ethyl)-aiijide 


185-188 


4-(2- 
Arainoethyl)- 
pyridine 


49 


o J 


4-Methoxy-7-morphoHn-4-yi- 
benzGthiazok-2-carboxylic acid 
[2- (2-metboxy-phenyl) -ethyl] - 
amide 


158-160 


2-(2-Methoxy- 
phenyl)- 
ethylamine 


50 




4-Methoxy-7-morph.obn-4-yl- 
benzotbiazoie-2-carbox5i'lic acid 
[2-(3-acetylamino-phenyl)- 
etbyl]-aiiiide 


165-166 


2-{3~ 
Acetylaraino- 
phenyl)- 
ethylamiiie 
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51 


0 


4-MeiJiOKjr-7-morpIiolin-4-yl- 
ber^tMazok-2-carbo3cyiic add 
1^-phenyi-bydiazide 


226-227 


PbenyL- 
bydrazrae 


52 


iHK) 

0 


E^idiiie-2-caibQxyiic acid ^-(4- 
methoxy-7-moipholin-4-7l- 
benzothiazole-2-carbonyl)- 
hydrazide 


225-226 


2-Picolinyl 
hydrazide 


53 


0 


4-MethQxy-7-morpbolin--4-yl- 
benzothiazole-2-carboxyiic add 
pyridin-4-yIainide 


206-207 


4-Amino- 
pyridine 


54 




4rMethoxy-7-morpbolin-4-yl- 
benMthiazoilc-2-carboX7lic acid 
(2-thiophen-3-yl-ethyl)-ainide 


137-139 


3-Thiophene- 
ethylamine 


55 


0 


4-Methoxy~7-morphoEn-4-yl- 
bea2othiazole-2-carboxyiic add 
1 2-pyridin-3-yi-ethyl)-amide 


160-163 


3-(2- 
Aminoethyi)- 
pyridiae 


56 




3,5-Dimerhoxy-benzoic add 3ST- 
(4rmetho3y-7-morpholin-4-yi- 
benzotbiazole-2-eaibonyI)- 
hydrazide 


146-148 


3,5- 
Dimethoxy- 
benz-bydrazide 
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57 


[r 7 ^ 


4-Methoiy-7-morpholin-4-yi- 
ben2»l3iiazole-2-<aiboxy3ic acid 
[2-(3-fiuoro-phenyi)-ethyl] - 
amide 


120-122 


3-Fluoro- 
phenyl- 
eiliykmiiie 


58 ; 




4-Methoxy-7-moipholin-4-yl- 
benzotbiazole-2-carboxyiic acid 
[2-{2-fluoro-phenyi)-ethyi]- 
amide 


151-153 ; 


2-EUioro- 
phenyi- 
etbykmme 


59 




4-Methoxy-7-morphplia-4-yl- 
benzothia2ole-2-carboxylic acid 
[2-{4-fluoro-phmyl)-ethyl]- 
amide 


150-153 


4-Muoro- 
phenyi- 
ethyiamine ; 


60 


^- 

OK 


4-MethGxy-7-moipholin-4-yl- 
benzothia ?ole-2i-caiboxyiic acid 
[2-f3-tiiflupron3Klhyi'-plienyi)- 
e&yi]-amide 


106-108 


2-(3-tqfluoro- 
methyl- 
phenyl)- 
ethyl amine 


61 




4-Methoxy-7-morpholin-4-yi- 
benzothiazcie-2-carborylic acid 
{2-p-toIyi-ethyl)-amide 


136-138 


4-Methyi- 
phenyL- 
ethylamine 


62 


o5' 


4~Methoxy-7-morpholin-4-yl- 
benzothiazole-2-carboxyiic acid 
[ 2-(4-chloro-plienyl) -ethyl j - 
amide 


153-154 


2-(4-Chloro- 
phenyi)- 
ethylamine 
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63 


0 If 


4-Metiicixy-7-i»oip3ipIin-4-yl- 
benzothSazole-2-cari30xyiic acid 
[2-(2-clilQro-p3iepyl}-ethyl]- 
amide 


141-143 


2-{2-Cbloro- 
phenyl)- 
ethylamine 


64 




4-Methoxy-7-moTpholin^yl- 
benzoth:azoIe-2-carboxylic acid 
[2-(3-methoxy-phenyi) -ethyl] - 
amide 


99-101 


3-Methpxy- 
phenylethyl- 
..amine 


. .65 




4-Methoxy-7-morpholin-4-yl- 
benzothiazole-2-carbox}4ic acid 
(2-{3-cMoro-phenyl) -ethyl] - 
amide 


109-111 


3- 

Chloiphenyi- 
ethylamine ; 


66 




4-Methoxy-7-morpholin-4-yl- 
ben20ttiazoie-2-caiboxyiic acid 
[2-(4-methoxy-phenyI)-2-oxo- 
ethyi]-amide 


176-178 


2-amino-4'- 
methoxy- 
aceto-phenone 


67 


o o 


4-Methoxy-7-mdrpholin-4-yl- 
benzothiazole-2-carboxylic acid 
(phenyl-pyridin-2-yl-methyl)- 
amide 


219-221 


Phenyl-(2- 
pyridyl)- 
methylamiae 


68 




4-Methoxy-7-morpholin-4-yi- 
benzQthiaz»le-2-carboxylic acid 
[ 2- (4-methoxy-phenyl) -ethyl] - 
amide 


69-71 


4-Meth.cccy- 
phenylethyl- 
amine 



WO 03/045385 



-30- 



PCT/EP02/12907 



69 




4-Methpay-7-moipholin-4-yl~ 
benzothiazole-2-carboxyiic acid 
{benM{b]liiH}piien-3-7]meth)d)- 
amide 


187-189 


Benzo(b)thio- 

pi.en-3-yl- 

methylamine 


70 


0 


4-Melhox3r-7-inorphDlin-4-yl- 
benzomiazole-2-carboxylic acid 
(5-methyi-fttran-2-ylmetb.yi)- 
amide 


173-174 


5-Methyl- 
furfuryl- 
amine 


71 


&K 
°i 


4-Memoxy-7-morpk>lin-4-yl- 
benzothiazoIe-2-carboxylic acid 
(2-m-tolyI-ethyI)-amide 


119-121 


3-Methyl- 
phenethyl- 
amiiie 


72 




4-Metboxy-7-morpho3in-4-yl- 
benzotbiaz<de-2-cari>oxylic acid 
(2-3iydrox7-qrclQh€aiyl)-aiiaide 


110-115 


trans-2- 
Amino- 
cyclohexanol 


73 




4-Mel3ioxy-7-morpholiii-4-yl- 
benzotbiazole-2-carboxylic add 
[2-(3-ch]oro-fiiophen-2-yl)-2- 
oxo-ethyl] -amide 


125-127 


2-(3-Cbloro- 
thien-2-yl)-2- 

oxo-l- 
ethanamine 


74 




4-Methoxy-7-moTpholin-4-yI- 
benzotbiazole-2-carboxylic acid 
(2-o-toIyl-ethyi) -amide 


129-131 


2-Methyl- 
phenethyi- 
amine 
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75 I 




4-MethQxy-7-moipholin-4-yi- 
benzotmazole-2-carboxylic add 

[2-(2^-dihydro- 
bensso [ l,4]di<jcrin-6-yl)-2HDXo- 
ethyl] -amide 


206-208 


2-Amino-l- 
(23-dihydro- 
benzo[l,4]- 
dioxbi-6-yl)- 
ethanone 


76 


6oolo 

0 


4-Methoxy- 7-inorpholin-4-yi- 
benzothiazoIe-2-carboxyiic acid 
[2-(3-methyJ-ben2o[b]fbiophen- 
2-yl)-2-axo-ethyl] -amide 


185-187 


2-Amino-l-(3- 
methyl- 
benzojb]- 
thiophen-2- 

etbanone 


77 


H 


4-Methoxy-7-morpholin-4-yi- 
benzotbjazole-2-carboxylic acid 
[H4-methyl-tMazol-2-yi)- 
eth$Nmide 


175-176 


alpba-Methyl- 

2-(4-methyl- 

tbiazole)- 

methan- 

amijoe 


78 


0 


4-Metboxy-7»morpholin-4-yl- 
benzotmazoie-2-c«bct£ylic acid 
{2-oxo-2-tbiophen-2-yl-etbyl)- 
amide 


171-173 


2-Amino-:l-(2- 
tbienyl) 
ethanone 


79 


0 


4-Methoxy-7-morpholin-4-yl- 
benzothiazole-2-caxboxylic add 
{2-oxo-2-thiophen-3-yl-ethyi}- 
amide 


229-232 


2-Amino-l-(3- 
thienyl) 
ethajione 


80 


0 


4-Methoxy-7-moTpholin-4-yl- 
benzothiazole-2-carboxyiic add 
[l-(2-methyl-thiazol-4-yl)- 
ethyl] -amide 


174-175 


4-(l -Amino- ; 
ethyi)- 

2-methyi- 

thiazole 
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B1 




4-Meth.Qxy-7-aiDrpholiii-4-yl- 
benzothiazole-i-caAoxylic acid 
(l-mefhyl-2-1taop]ieii-2-yl- 
ethyi)-amide 


127-129 


2-(2~Amino- 
propyi)- 
tbiophene 


82 


0 


4-Methox7-7-morp]iolin-4-yl- 
benzothiazole-2-carbo3C}4ic acid 
(6-methyl-pyridm-3-yl) -amide 


145-147 


5-Amino-2- 
methylpyriduae 


83 


0 


4-Methoxy-7-moipbolin-4-yl- 
benzothiazole-2-carboxylic add 
[2-(5-amino-[l,3>4]thiadiazoI-2- 
y]suiSuiji)-efh7l] -amide 


237-239 


2Amino-5-[(2- 
anunoethyi)tbi 
pl-1,3,4- 
thiadiazole 


84 


o 3 

o A/ 


4-Metiiox7-7-:raorpholiii-4-yi- 
bcnzothia2ole-2-carboxyIic acid 
(2-bcnK)&iran-2-fi- 1-metbyl- 
ethyi)-amide 


144-146 


2-(2- 
Aminopropyi)- 
benzofuran 



WO 03/045385 



-33- 
Claims 



PCT/EP02/12907 



.1 Compounds of the gmeral formula 




wherein 

5 R is 

hydrogen, 

-(CH 2 ) n -phenyl, optionafty substituted by halogen, lower alkyi, lower alkoxy, 
trifluoromethyi or -N(R')-C(0)-lower alkyi, 
-(CHjJn-pyridinyl, optionally substituted by lower alkyi, 
10 -( CH 2 } n -C3-6-cycloalkyl, optionally substituted, by hydroxy, 

-(CH 2 ) n -N(R' )-C^-eycloalkyJ, optionally substituted, by hydtcnsy, 
-(CH2) n -benzo[ 1 ,3 ] -dicacolyl, 

-(CRy^thiophenyl, optionally substituted by lower alkyi, 
-(CR'^n-diiazolyl, optionally substituted by lower alkyi, 
IS -(CH 2 )n-C(0)-tibiophenyl, optionally substituted by halogen, 

-(CH 2 )„-furanyl, optionally substituted by lower alkyi, 
-CCH 2 )^C(0)-(CH^ a -thiophenyl, 
-(CHR') n -benzofuran-2-yl, 

-(CH 2 ) n -benzo[b] thiophenyl, optionally substituted by lower alkyi, 
20 -(CH2) n -N(R')-C(0)-phenyl, optionally substituted by halogen or lower alkoxy, 

-(CH 2 VC(0)-phenyl, optionally substitoted by lower alkoxy, 

-(CH 2 ) n -C(0)-2,3-d1hydro--benzoIl,4]dioxin-6-yl, 

-(CH 2 ) B -N(R0-CCO)-pyridinyi, 

-(CH 2 ) n -tetrahydroruran)4, 
25 -CH-bi-phenyl, 

-CH(phenyl)-pyridinyl, 

-(CH 2 } n -l-oxo-l,3-dihydro-isoindol-2-yl, 

-{CH^a-l^-dioxo-l^-duiydro-isomdol-Sr-y], 
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-(CH 2 ) n -CH(phen54)-tetraiiydropyianyl, 
-(C^Vl-oxo-l^^-tetrahydro-k^ 

-(CH2)n-S- [ 1,3,4] thiazol-2-yl, optionafly substituted by amino; 
R : is hydrogen or lower allyl, indepeadentiy from each other in case R'^; and 

n is 0, 1,2, 3 or 4; 

and phannaceuticaily acceptable acid addition salts thereof. 

2. Compounds of formula I in accordance "with claim 1, wherein R is hydrogen. 

3. A compound of formula I in accordance with claim 2, wherein the compound is 
4-metiioxy-7-morpholm-4-yl-benzomia2^e-2-carboxyIic acid amide. 

4. Compounds in accordance with claim 1, wherein R is -{CH 2 )n-phenyl, optionally 
substituted by halogen, lower alkoxy or lower alkyl. 

5. Compounds in accordance with claim 4, wherein the compound is 

4-mellioxy-7-morpholm-4-yl-beiizotbiazole-2--carboxylic acid phenethyl-amide, 
4-mefhoxy-7-morpholm-4-yl-benzotmazole-2-carboxyIc acid 3-chloro-benzylamide, 
4-methoxy-7-morpholra-4-yl-beazomiaro^ acid 2-<^oro-benzylarnide, 

4- melfrcory-7-morpholm-4-yl-henzot^^ acid 2-memoxy-berizylarrade, 

i-memcorj^-morphalin-^yl-^^ acid [2-(2-methoxy-phenyl)- 

ethylj-amide, 

4-mei1hoxy-7-moipbolm-4-yl-benzolhia2oIe-2-carboxyhcacid [2-(3-fluoro-phenyl)- 
etbyl] -amide, 

4-methoxy-7-morpholin-4-yl-benzothiazok-2-carboxylic add [2-(4-fiuoro-phenyl)- 
ethyl] -amide, 

4-methoxy-7-morpholin-4-yl-benzot±iiazo3e-2-carboxylic add [2-{4-cbloro-phenyl>- 
ethyl] -amide, 

4-methoxy-7-moipholm-4-yl-benzotMazole-2-caTboxylic add [2- (2-chloro-phenyl)- 
ethylj -amide, 

4-mettosy-7-morphorm-4-yl-benzofhiaMle-2-carboxylk acid [2-(3-methoxy-phenyl)- 
ethyl] -amide, 

4-memosy-7-morphdlin-4-yl-benzothiazole-2-carboxylic add [2-(3-chloro-phenyl)- 
ethylj -amide or 

4-meth.o^-7-morphoIm-4-yl-benzQ^ add (2-m-toIyl~ethyl)-amide. 
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6. Compounds in accordance with claim 1, wherein R is -(CHaJn-pyridinyi. 

7. Compounds in. accordance with claim 6> wherein the compound is 
4-melhoxy--7~morphoUn-4-yl-ben20tHa2ok-2-<arbcayIic add pyrichn-3-yIarmde, 
4-meliipxf-7-morpholra-4-yl-bei]zolhiazo^ arid (pyridm-2-yImetiiyl) -amide 

5 or 

4-methoxy-7-morpholin-4-yl-benzotbiazo]e-2-carbosyIic acid (2-pyridin-3-yl-ethyl)- 
amide. 

8. Compounds in accordance with claim 2, wherein R is ~(CHR') n -tiriophenyl or 
-(CH 2 ) j i-C(0)-thiophen7l, optionally substituted by halogen. 

10 9. Compounds in accordance with claim 8, wherein the compound is 

4-methoxy-7-rnorpholin-4-yl-benzothiazole-2-carbo;<ylic acid (2-thiophen-2-yi-«thyl)- 
amide, 

4-methoxy-7-morpboliii-4-yl-bei3zothia2ole-2-carboxyiic arid (2 -thiophen-3 -yl-ethyl)- 
amide, 

15 4-melhoxy-7-morphoHn-4-yl-ben2otMazole-2-carbo3{yiic acid [2-(3-cHoro-thiophen-2- 
yl)-2-oxo-ethyl] -amide or 

4-me&CCC)f-7-morpho]m-4-yi-benzothiazole-2-carboxylicacid (l-methyl-2-tbiophen-2-yl- 
ethyl) -amide. 

10. Compounds in accordance with claim .1, wherein R is -(CHR') a -thia2olyl> 
SO optionally substituted by lower alkyl. 

11. Compounds in accordance with claim 10, wherein the compound is 
4-methox7-7-morpholm-4-yl-benzouuazole-2-carboxyHc acid [ l-(4-methyl-thiazol-2-yI)- 
ethyl] -amide. 

12. A process for preparing a compound of formula I as defined in claims 1 - 11, 
25 which processes comprise 

a) reacting a compound of formula 




0 

with a comp cnind of formula 
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HaNR (6) 

to a compound of formula 




wherein R is as defined in claim 1, or 

b) cydising a compound of formula 




to a compound of formula 



OCH 3 




wherein R is as described in claim 1, and 

if desired, converting the compounds obtained into phannaceuticaUy acceptable acid 
addition salts. 

13. A compound according to any one of claims 1 to 11, whenever prepared by a 
process as claimed in claim 14 or by an equivalent method. 

14. A medicament containing one or more compounds as claimed in any one of 
claims 1 to 1 1 and pharmaceutically acceptable empients. 

15. A medicament according to claim .14 for the treatment of diseases related to the 
adenosine receptor. 
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16. The use of a compound in any one of daims 1 to 1 1 for the treatment of diseases. 

17. The use of a compound in any one of daims I to II for the manufacture of 
corresponding medicaments for the treatment of diseases related to the adenosine Aoa 
receptor. 

18. The invention as hereinbefore described. 



!*i8WATIO*8AL SEARCH .REPORT 



irt JortalApplJciufof(l«o 

PCT/EP 02/12907 



A. CLAKlFtCATibM OF SUBJECT 68ATTEH 

IPC 7 A61X31/428 A61K31/429 A61K31/44 A61P25/I6 A61P25/28 
C07D277/S2 C07D417/12 C07D4O9/12 C07D477/12 

Awcrdtig tottitematgial Falsa OBgafcalion {IPO) arm tan hatlaaal ctasslficafiori and IPG 



B, REUS SEARCHED 



Minimum dmuraentaUsn searched (daasteaftja sclera followed by classlffoalion symbols) 

IPC 7 C07D 



P4curm 



other than minimum efletiroejitatlon to Hie orient Ihst sdoh ekreumBnts ara Included In the tfelteaearetted 



£lac&oiilc database consulted during the international search (nams of data baco and, vJheis praotEcal/sHarchtenms used) 

EFO-Interna] , ¥PI Data, PAJ, CHEH ABS Data, BEJ.LSTEIN Data 



C. OOOJBlEMrg COHS1PEBEP TO BE RELEVANT 



Category 1 GBeSonofdocumehLwlthMioaiion, i^ere appropriate, ofthe relevant passages 



RBtevantSoolalninto. 



HO OJ 97786 A (HOFFMANN LA ROCHE) 
27 December 2001 (2001-12-27) 
claims 1,19 



1-17 



FurthatdocumMile ana .listed in the oonltmiatioi) of box C. 



|X j Patsnl [amily rrenjfeers are listed In annex. 



eateoorles of cited docurnents : 

'A* aowmeirtd^nglhaaetecai stata of the ait which isnoi 
mnsidared to ha of particular relevance 

'E" aaHer .itooumsnlliiitpatllshettOiioraftertha Imernsttonal 
Sing dale 

'f daaimsmwWchmaylhrowdoubtsonpdoitt/ clalratslor 
vatohleiaodtooaablishttiepubSeattondalasfaiiolhsr 
citation cr other special reason (as specEted) 

■O' doeuraentreterrtitgtoan ois) dteetosure, bee, exhibition or 
other moans 

*P document published prior to Uio international filing date out 
atertnan the priority dalertalroed 



•V later document published after.lhe Intemidtotiai1ilir i g,date 
or priority dale and not In conflict with the appttcaUon bul 
chad to understand the princtple or Dieojy underlying the 



Invention 

'X' dooumant of particular relevance; the clalmsd Invention 
cannot be considered novel or cannot be constdetBd to 
[nvot/e an Inventive step when the dpcumen! Is lajran alone 

■y document trpartltuiarreisranos: (he owned Invention 
cannot ba considered to Involve an tcvea&ie step whenXhe 
document te ogrrWned viith one or more other sdoh Jtocu- 
msnls, such comblnaticn hiring obvious to a psreori eWllcd 
Inlheart. 

■*■ *curnestraarnDerorir«sBmspatenlftrplly 



Dale of the actual completion ol the IntemallanaVsEarcri 

22 January 2003 



Dale ot mailing tf.mehaemallonal search teptrt 

29/01/2003 



Memo and maiing address of the ISA 

Esinapsarj Patefil Office, p,B. 5818 Patentlaan 2 
NL-22S0HVMs*n1« 
Tel. (^-7Gy3ri[f-eM0, Tx. S1 651 epo nl, 
FaK {+31-70) 340-3016 



Aphorized rfficat 



Sett ins, h 



Foim PCTflSAfflTO [Bioond *cel) [Mr 1B32] 



INTERNATIONAL SEARCH REPORT 



iin^atlonal application No. 
PCT/EP 02/12907 



Box I O&servatiars wfnere cesiafo claims were found unseerchabie (Continuation of Rem 1 of first sheet) 



THslntemasionalSearni Reporthas not been established In respecter certain claims under Arlicfe 17{2J(a) for the Rallcntrhg reasons 
i. r~j Claims won.: 

because they relate to subject matter n« required to bs searched by this Authoflty, nairaly: 



2. [3 ClatatsMoe.: JS 

because may relate to pans of the International Application that to not comply with the prescribed requirements to such 
an extent that HP meaningful International Search can be canted wit, apeciripally: 

see FURTHER IMFORfflATIOrl sheet FCT/ISA/210 



3. I | Claims Nos,: 

because they are dependent claims and are Hot dratted tn accordance wtlfi ifie second and third sentences of Rule 6.4(a). 



Bck El Observations where unity of invention is lacking (Continuation of Hern 2 of first sheet) 



This International Searching Authority found multiple Inventions In this International application, as follows: 



□ As all required additional search fees were timely paid by ttis spp'fcant, this International Sean* Report oouers all 
searchable claims. 



2. j~J As all SBaredabta claims couid be searched without otfort Justifying an additional fee, this Authority did na Inulle payment 
— orarr/acawonauee. 



3. I 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
< — J covers only those claims for which lees were paid, speoSically claims Nos.: 



4,1 I No required additional search fees were timely psIdBythe applicant Consequently, this International Search Report Is 

— restricted to the Irwentiai fret mentioned In the claims; ft Iscovsred by claims t\os.: 



Remark on Protest Q The additional search fees were accompanied by Ihe applieanf s protest, 

No protest accompanied me payment ot additional search fees. 



Form FCT/ISA/?1 D (continuation of first sheet £1)) (Jury 198B) 



International Application No. PCT0 02 A2907 



FURTHER INFORMATION CONTINUED FROM 210 



Continuation of Box 1.2 
Claims Mos. : : 18 



The scope of claim 18 "The invention as hereinbefore described" Is either 
merely a repetition of claims 1-17 In which case it is superfluous or a 
fully unclear reference to the description {Art 5 PCT). In either case it 
has not been searched. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This 1s 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



!6fe?NATI0MAU SEABCfi REPORT 

Inf tarnation on patent family membs-s 



In) ional ApptteailonHo 

PCT/EP 02/12907 





Publication 




Paten! family 


Publication 


tilted in search report 


date 




roan*er(sj 


dale 


WO 0197786 A 


27-12-2001 


AU 


8181701 A 


02-01-2002 






WO 


0197786 A2 


27-12-2001 






us 


2002045615 Al 


18-04-2002 



Fcrni PCT7ISM210 [patent lairilj »rma«).IJu^.188e] 



